Tumor-associated zinc finger mutations in the CTCF transcription factor selectively alter tts DNA-binding specificity.
CTCF is a widely expressed 11-zinc finger (ZF) transcription factor that is involved in different aspects of gene regulation including promoter activation or repression, hormone-responsive gene silencing, methylation-dependent chromatin insulation, and genomic imprinting. Because CTCF targets include oncogenes and tumor suppressor genes, we screened over 100 human tumor samples for mutations that might disrupt CTCF activity. We did not observe any CTCF mutations leading to truncations/premature stops. Rather, in breast, prostate, and Wilms' tumors, we observed four different CTCF somatic missense mutations involving amino acids within the ZF domain. Each ZF mutation abrogated CTCF binding to a subset of target sites within the promoters/insulators of certain genes involved in regulating cell proliferation but did not alter binding to the regulatory sequences of other genes. These observations suggest that CTCF may represent a novel tumor suppressor gene that displays tumor-specific "change of function" rather than complete "loss of function."